The study aims to estimate the relationship between the individual/local socioeconomic status and the health of internal elderly migrants in China. A multilevel logistic model was used to estimate this association. The estimations were undertaken for 11,111 migrants aged over 60 years, using nationally representative data: the 2015 Migrant Dynamics Monitoring Survey (MDMS), which was carried out in China. Odds ratios with 95% confidence intervals were reported. Both the household income per capita and the area-level average wage were positively associated with migrants' self-reported health; however, public service supply was not significantly related to their health. In addition, given the household income, migrants living in communities with a higher average wage were more likely to report poor health. Migrants' health benefited from individual socioeconomic status, but not from the local socioeconomic status, which the migrants cannot enjoy. This study highlights the importance of multilevel and non-discriminatory policies between migrants and local residents.
Introduction
Internal migration refers to the movement of people within a geopolitical unity, which is a common occurrence in many regions such as Europe, the US, and China [1] . China has the world's largest migration population, which increased significantly from 50 million in 1990 to 252 million in 2014. During the last two decades, an increasing number of families migrated with their elderly members. The proportion of people aged over 45 years increased from 9.7% in 2010 to 12.9% in 2014, accounting for the overall increase in the number of migrants during this period [2] .
The elderly migrants usually possess poorer socioeconomic characteristics. Over 30% of the elderly migrants, aged over 60 years, continue to work due to financial pressure. They usually accept low-paying jobs in labor-intensive industries, such as manufacturing, goods transportation, construction, entertainment, housekeeping, and restaurant services. In addition, without local hukou (local residents' registration), migrants are not entitled to enjoy the same social benefits as the local people are. They are also less likely to have complete access to healthcare services, comfortable housing, and fair employment conditions [2] [3] [4] .
The low socioeconomic status, combined with limited social benefits, has resulted in the unique characteristics in the measures for seeking medical treatment for the elderly migration population in China. According to the 2015 Migrant Dynamics Monitoring Survey (MDMS), 54.27% of the elderly migrants preferred being either self-treated or untreated rather than visiting hospitals; 18% requiring hospitalization did not use the inpatient service, and among those who received it, 30% returned to their hometown for hospitalization.
A robust socioeconomic gradient in health is well documented among the public, with higher socioeconomic statuses indicating better health outcomes [5, 6] . However, studies on internal migrants provide inconsistent and scarce results. Studies using data from some high-income countries (e.g., Austria and the European Union) strengthened the evidence linking a lower socioeconomic status with poor health outcomes, whereas evidence from studies conducted in the US and Peru showed that individuals having low socioeconomic status had similar or better health than that of their richer and more acculturated counterparts [7] [8] [9] [10] [11] [12] [13] [14] [15] .
To the best of my knowledge, only two studies about migrant workers' health and its determinants have been conducted in China. Studies suggest that financial and employment difficulties contribute substantially to the mental health issues of migrant workers [16, 17] . There is scarce information on Chinese migrants, particularly the elderly. Therefore, the association between health and the individual socioeconomic status for Chinese elderly migrants was evaluated accordingly.
Results regarding the health disparity in the socioeconomic status vary, possibly due to the differences in the study methodology and datasets. Further, the most important reason for this variation is that the mechanisms underlying the relationship between socioeconomic status and health may differ depending on the geographic location and sociocultural context of the population studied (e.g., social welfare system development) [10, 14] . Thus, this study aims to estimate the extent to which the health of elderly migrants benefits from local socioeconomic status. The results showed that individual socioeconomic status was positively associated with migrants' self-reported health, even controlling for the local socioeconomic status. Moreover, migrants' health benefits only from the local socioeconomic status, which they are able to enjoy.
Methods

Data Source
A group of city-level variables and individual sample data were used to estimate the relationship between individual/local socioeconomic status and health of elderly migrants. Each city's socioeconomic indicators were obtained from the 2016 China City Statistical Yearbook. Individual sample data for this study were drawn from the 2015 MDMS in China, carried out in the migrants' destination cities. The survey was conducted in May 2015, commissioned by the National Population and Family Planning Commission of China, and coordinated by the China Population and Development Research Center. MDMS is an open access and nationally representative sample survey, and aims to examine the socioeconomic status of migrants, determinations of medical services use, and health outcomes.
The 2015 MDMS adopted a stratified three-stage probability proportionate to size (PPS) sampling, and the annual national data on migrants from each province in 2014 was considered the basic sampling frame. The survey covered 348 cities from all 32 provincial units in China. Within each city, communities were randomly selected using the PPS, resulting in 10,300 communities nationwide. In each selected community, 20 eligible individual migrants were randomly selected to participate in the survey. Migrants who moved across county boundaries and have been residing at their current location for more than one month were interviewed face-to-face by trained interviewers, using a structured questionnaire. All participants provided written consents. The MDMS sample is considered as a good representation of the population, with sampling errors being relatively small and within the acceptable range [18] .
In total, 12,718 migrants aged over 60 years were interviewed. Of the total responses, 126 observations with either missing values or logical contradiction were excluded and 1481 observations without matching city-level data were deleted, after which the final sample size comprised 11,111 observations.
Variables
Health Outcomes
To measure the elderly migrants' health, the MDMS includes the question: 'How would you evaluate your health-healthy, basic healthy, or unhealthy?' We constructed a category variable of 'self-reported health', the value of which ranges from 1 to 3 (1 = healthy; 2 = basic healthy; 3 = unhealthy). Self-reported health is a commonly used variable, and has been validated as a good indicator of overall health [19] .
Individual Socioeconomic Status
Individual socioeconomic status was measured by the logarithm (log) of household income per capita. Household income includes the wage income and operating income. The resources available to any family member depend on both the family's income and the number of family members sharing that income. Therefore, the income was adjusted for family size by dividing by the number of family members. Family size refers to a census subfamily, which includes all related individuals in a household.
Local Socioeconomic Status
The health status of the migration population is influenced by both economic development, which was evaluated by average area-level wages, and the nature of public policies pursued by a government-that is, the quality and quantity of public services available to the population-which was measured by the log of public expenditure per capita [20] .
Individual and Migrate Characteristics
Demographic variables included gender (reference group: female), marital status (reference group: married with spouse present (common-law marriage was considered as being married)), the log of average daily exercise time, age, and age quadric. Insurance status was divided into uninsured, underinsured (reference group), and fully insured. If respondents reported that they had no insurance coverage, they were considered uninsured. The term 'underinsured' is defined as the status when migrants have medical insurance from places other than their place of residence. Medical expenses cannot be reimbursed by the local medical insurance institutions for underinsured migrants. Therefore, they do not have sufficient financial protection. Individuals with local insurance were regarded as the fully insured. Educational attainment in the data was defined at three levels: primary school or below, high school, and college or above, with primary school or below serving as the reference group.
Migrate characteristics include migrants' reasons and scope for movements. Accordingly, the MDMS includes the question, 'Why did you choose to move here?' with the possible responses including the following: seeking job, looking after children or grandchildren, moving for retirement, keeping fit, or other reasons, which is a residual category asked in the survey. The variable for the move reasons was coded two if individuals moved to look after children or grandchildren, one if they move for retirement or for keeping fit, and zero if they moved to seek jobs or for other reasons. The move scope comprised two categories: intra-urban mobility and cross-city (reference group).
Analytical Procedure
The descriptive statistics contain frequencies with percentages and means with standard deviations for the total sample, and by move reasons. Next, an ordered logit regression analysis controlling for income was conducted to estimate the correlation between income and health. Regression models were adjusted for age, gender, marital status, Han nationality, insurance status, education attainment, health behaviors, and region. Odds ratios (ORs) with 95% confidence intervals (CIs) were reported. Then, a two-level hierarchical ordered logit regression was formulated to estimate the association between individual/local socioeconomic status and health of the elderly migrants [21] . The local socioeconomic status and the interaction of individual and local socioeconomic status were controlled individually.
An underlying endogeneity problem may exist if migrants move to a particular locality in order to achieve optimal health. Quasi-experimental or instrument variables may correct the bias [22] . However, because of data limitation, these corrections are unavailable. As alternative solutions, analyses were stratified by move reasons. Those migrants moving to look after children reach a particular locality wherein the family members reside with little consideration of their own optimal health. The analysis focusing on respondents who move to look after children may remove the endogeneity issue. Statistical analyses were performed using STATA 14.0 (StataCorp, College Station, TX, USA).
Results
The descriptive statistics contain frequencies, as described in Table 1 . The mean age of the participants was 67 years, 52% were male, 81% were either married or cohabiting, with the majority being of Han nationality (90%) and residents of rural areas (66%). On average, the participants exercise for 66 min daily. The elderly migrants possessed poor socioeconomic status. Sixty-two percent had primary school education or below. The average household income of the migrants was 1970 yuan, whereas the average wage was 4570 yuan in the same period. Although the share of public expenditure in gross domestic product (GDP) was above 10%, less than 50% of the respondents reported a healthy status. This could be deduced because only 10% of the migrants were fully insured.
Comparing those who move for looking after children, we observed that the elderly migrants who move to find a job, for retirement or for keeping fit tended to be mostly male, older, earning lesser income, and less likely to consider themselves as being in good health. Table 2 presents the association between the individual and local socioeconomic status of migrants and their health. A positive correlation between individual income and health status was observed. A one-percent higher household income per capita was associated with a 30% lower likelihood of poor health ( Table 2 , Model 1). In addition, a one-percent higher average area-level wage was related to a 31% lower likelihood of having an unhealthy status. However, a one-percent higher share of the local public expenditure in GDP was associated with a three-percent higher incidence of poor health ( Table 2 , Model 2). Given the same household income, migrants living in the area with a one-percent higher average wage were related to a 41% higher probability of having an unhealthy status ( Table 2 , Model 3). GDP: gross domestic product; OR: odds ratios; CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1. Tables 3 and 4 present the analyses stratified by the reasons for migration. The basic results were observed to be consistent. Household income per capita was still negatively associated with poor health outcomes, whereas the local socioeconomic status was not significantly related to the health of migrants moving to look after children. CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1. CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1.
Discussion
This study estimates the association between the individual and local socioeconomic status of elderly migrants and their health, using a subsample of the nationally representative data for the elderly migrants in China; to my knowledge, it is the first study to do so. We observed that both individual and local socioeconomic statuses were important predictors of the health status of the elderly migrants. In particular, a higher individual and local socioeconomic status was related to a significantly lower probability of being unhealthy. However, the elderly migrants' health status benefited little from the increasing public service supply.
The positive association between individual income and health outcome is reasonably expected to continue among the Chinese elderly migration population because they do not receive social benefits due to various institutional barriers (e.g., the hukou system), and have to rely more on individual sources for medical services [23] [24] [25] . The basic health insurance system in China is closely related to local residents' registration (hukou), and the migration population clearly had limited access to local health insurance until very recently [26, 27] . In 2009, the central government issued and carried out new policies that allowed transferring the individual health insurance account accumulation when moving to another residence [27] . However, the new polices deprived migrants of the accumulation from employers' contribution to the social pooling account during this transfer process. Considering the risk of losing the accumulation from employers' contribution, combined with the fact that the migrants are usually highly mobile, it is unlikely for migrants to transfer their health insurance accounts to local areas [28] . The basic health insurance covers 95% of the total population, while almost nine percent of the migration people are yet to be covered by any insurance policy; and only less than 10% enjoy local insurance [29] . Medical expenses cannot be reimbursed by the local medical insurance institutions for migrants without local insurance. Consequently, access to healthcare and utilization of healthcare for the migrants continues to confront barriers. Even if the public medical service provision increases, migrants may not be entitled to enjoy these services. The discrimination of national policies on migration deprived the elderly migrants of their access to the development dividend, and may also provide a possible explanation for the results of this study, which indicated that public service provisions were not significantly related to health [30] .
Although elderly migrants' health benefited little from the public medical service provision, their health was positively related to local economic development. First, an increasing discretionary income, resulting from local economic development, leads to improved ability to invest in health [31] . Migrants are calculated to have contributed 16% to the GDP growth in China in the last three decades. In addition, the per capita disposable income of migrant workers increased by 10% than that in the previous year (2014) [32] . Second, a long-term perspective arises along with the predicted local economic development, resulting in expanding health investment. A preference toward the future constrains the inclination of seeking short-term rewards from unhealthy behavior such as smoking and alcohol addiction, and also values the long-term consequences of health investment as well as the health risks related to unhealthy behavior [33] . However, such a connection is based on the assumption that economic development translates into individual household income. If individual income could not benefit from a local wage increase, then this increase is associated with a worsening health outcome, which is consistent with the relative income hypothesis [34] . For migrants moving for looking after their children, their income and social benefits were only slightly related to the local socioeconomic status, and the results of this study found no significant association between the local socioeconomic status and self-reported health.
The findings revealed that individual socioeconomic status and local economic development benefiting migrants would be vital for improving their health status. Thus, multilevel approaches should be emphasized to improve the elderly migrants' health. More specifically, policy interventions should not only improve the individual socioeconomic status but also make the local economic status livable for migrants. To achieve the latter goal, the Chinese government needs to establish comprehensive, balanced, and indiscriminatory national policies on migration. First, the Chinese government should work to eliminate discriminatory policies and reduce the socioeconomic costs of migration, such as by facilitating the transfer of remittances and lowering the costs of such transfers. On the other hand, the Chinese government should provide equal development opportunities and should share results.
Some limitations must be considered when interpreting the results of this study, including the endogenous issue. Migrants move to places with particular local infrastructure and income levels to realize optimal health, in which case the correlations shown in the paper may lead to a simultaneity issue [35] . However, when the sample was stratified based on move reasons, the results were consistent, thus indicating the validity of these results to some extent. In addition, the indicator to measure health outcomes is a retrospective self-evaluation, which may lead to measurement error. However, self-reported health is a reliable variable and its validation has been proved as providing a good summary measure of the overall health including respiratory diseases, heart disease, diabetes, headaches and migraines, ear infections, and stomach problems [19] .
Conclusions
In China, an increasing number of families migrate with their elderly members. This is the first study to quantify the relationship between individual and local socioeconomic status and health outcomes based on a large representative sample of Chinese elderly migrants. The findings indicate that elderly migrants' health benefited more from individual income and local economic development, rather than from local public service provision. This study highlights the importance of multilevel and non-discriminatory policies between migrants and local residents. Health promotion strategies that create a livable local status as well as enhance individual socioeconomic status should also be considered to improve migrants' health.
